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(57) [£jft] 

isftei] ftu 
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(2) 

(i) 



Uti] 

Dye 1 1 — L^Dye^L^Dye 12 Q y 

Kt^ Dye 11 , Dyel2 s Dy e 2kfi#* Jffi&K, n T^^-TSfe^SSr^ U L", L^kfi^*^^ ^ttfe 

$X±faonSXT<D-i-'<T<Dmm*mL, Qlimit^^fDi-S-Y^-^^*!-, y^m^ro^^OtC^^Sr^i-,, ] 

(6) 



/ 



C=^Ma" — I 



Us 21 



0 

>- 



l 

Za" 



• 2 Q 

5£<f\ Za21, Za22, Za23 x Z a 24 tt% #*3ii}3r^ m&mZftm-tZm+mT'lb 9 , Ma 21, Ma 22, Ma 
23 . Ma24, M a 25, Ma26ft, ^ ylf&S. L"»i, 2o©^t £ t>ic * 

*^£?£/&Lfc^2ffi»igS£T?$>-5> 0 Ka21 v K a 22 ( i, 0 3 £ f©it^«f 0 Qfi, 

^^^ni-S-fflro^^-VSrSi-,, fcSWi, 2QT% 2«0»-f^^$r*i- 0 Ka 21 , K a 22^ 2 Sfctt 3 X*hZ> 
t€\ ^^C#ft-t-SMa21 N Ma22, M a 25, M a 26fct, ii;-Ct>^oTl^|)ftl\ 

TIE-ieS; (2) x^^tu-s^-^y /-/Wk-a-^o 

(2) 



Ut3] 

m 



((m+2)/x) Z x+ 

[5t«K Rll. Rl2 N Rl3, Rl4fi^ix^H?43i(c:7X*iF^, g^* 
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(3) 

B»$fcM:&Bgl©T/i'*/uS, Sm*fcfiMSm<©TyU3dr->a s B&£fcfi*sfi&©;ry-A'S, B&£fc 

f±*sg&<oTy-/Ka-=*->«, ttm^fcfi«semo^xD^s, ^d*'^, */u**-»nt, em^fcfiMasi 

^^x/v/t^/vs, a^i*/c»4Mamc>Ty-^*^/PS, ai&^fcte&em^T/u^w^:^ am* 
fci4^am»T y =^s^j;^am*fc«MBm<D^^7T^'i'/wso^-rH^5r^i- < , mfioRi:© 



[000 1] 

tC^LfciiiEI^xv^/l-' • W-<)V ■ 7*4*? (DVD-R) (Di. 5&t — H^e— \?m<D^$&S.Mt&mc Hi" 

[^*i£Wl 
[00 0 2] 

iMmmCD OTCD-R) t<bffc£;Jv ^WCDOf^M^Jt^T^OCD^^IR^ftl&TL^tifi 

3Et«TJ!Blli©«aMISrwOl0lfcjBWBb*:'bOTfa!>5. 
WlSrJB@W<>fc*»!aC»S*<5itfcJ:!JfTfo*t5. -*it*©tt*lx 9 ttiiKr, iEfitfl! © kfSIC 

[0 0 0 3] 

5^*CD^xV^^©SB^^3S*fe^T*3t), 0iRfi, feWStTV*/^- V*?*-?**? OfWDVD-R) t# 
^ttS^tx-i'^^^ffi^^^T^S,, rcD^V^iJ'tt, l-7y^tVf^CD-R©l. 6MmJ:t)S^0. 8 
mO^U^-^ff^^tbfcE^l 2 Ommfc^fiii^iSS 0nim©@KfcR«&t»i£tE-Lfc, fe**>f>*5ffigkS, 

D-Rfi, nJ&L — if^t (ii^6 0 0 nm~7 0 0 n m©^B©$£S© if ft) trflStt-f-S r. £ {C J; 9 x fE^Stf 
W^fTfcav C D -Rf©3tf-f * 9 X 9 K«*©E«^ FTie-T?** 5 t $K-5o 
[0 0 04] 

DVD-Ra©tff#|E»*#tt, «*OCD-RS!fcJi;-<-C*«©1t«*S:IBfrt-5ii:^-e*5fc«) % ffl^SBft 
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(4) 

[00 0 5] 

fr*s»e»ix5fc$*L-C^5. 4$M2001-287456-^*MMfcfctt2]fcr±, >-T = ^6*ffrfr4fea> f> Jfe 5 fB^Jf 

. *JHfc*?fcD*©IE»#ttfc££fcliirc#5fcS*b5. #MBg63-209995#<k&[#ff;$cjg*3]{£t± s 

y / -*&mi>> c««*ai«i±k:K»t c d - Rm<o^mmmmm^m^ s jxt^ 5. r ©6*fbi*«: 

0»t?T = -? A^'^A S ixfc*^ y y -^fe*-fk-fr*ase«i$ * fc x #F,fi2000-52658-i§-£:$8 [^J 

im^ftm-xm **m^io-22617o*^« 

l&^ftffXm #182001 -287456-g-^r$g 
l^&Wf-XWl) 45&dB863-209995-f§-2f$& 
Wnm^rScMX #M2000-52658-§-^« 

[$§W©IM^] 

[0 0 0 6] 

£ fitttSElftff ft fc i2^t#tt Sr^-T <0 © , XfiR A« J: VS*t*fc fc^tUffl ±as#/jH4fe t CttloriMi^ 

#tttC*JV>T«*S»f* (n+i k) <0^gPn*s-(g;j$ia®kfflfeSfi73-€-ixtc:Jt'<T*#< , k »i<£jtSE«Sfll&,3(5© 
«HfB#T*©3lg|5 n < . ^gB k IfifflmBt t> IX fi/h$<^ffi«:ii*-*-fe*«r»5 r. £ tt^firfcBJl-cfcofc. * 

RMm'k m**mm *nmirz> . a^s^conas n < , k *srs« t l < r t 

5. 

[SI«£8¥fc1-.57t«>cD#i8:] 

[00 0 7] 
[0 0 0 8] 

[0 0 0 9] 
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(5) 

(2) h^y^fyfO. 6~0. 9 um <D7uy/\s—7frMf&£ tilt. ttSdS 1 2 0 ± 3mmt> U < fiEStfS 8 0 ± 
3mm -C. ff*#0. 6 ± 0. 1 mmO^B^/iR^S^^^U^-y^it^Hfc^co^g^^^^^^^^ 
l£tf£nT& 5 -t^ncOiS^S^rtdlli/i^J: 2±0. 2mm<>:^^ (l 
) IE^©t- Hr- h'^lKommmmm^ *fctt tV^O. 6-0. 9p — 7t>*hMtiL£tiit 
< E^j!)5 i 2 0± 3mm^V>»iE^^8 0± 3mm-e, ff^-^O. 6±0. 1 DimOiS^&R^tKS^CD^^U";/^— zf& 

^UfcffSiSl. 2 + 0. 2mmi:/j:5 (1) E*©t— h*— KaoWWEflyjIflK. 
[0 0 10] 

(3) (l) fcE«©fe**STie-«a; (1) T*S^^5fi|it-T?fcSr kZ&mt-tZ (l) Sfctt (2) IE«©3fc 
[0 0 1 1 ] 



Dye 1 1 — L^Dye^L^-Dye 12 Q y 

[0 0 12] 

[5£4», Dye". Dyel2, Dy e 2k ft ^ B*7*T4:#i-Sfej|f«SSr* U L" . L.2k 

[0013] 

(4) _hlE— flKA (1) CDDye", Dyel2 x Dy e 2k-?* 9 * s e7*7#*sT=-l>'&m % * n 
[0 0 14] 

(5) ±e-*5£ (1) ©Dye", D ye 12. Dye 2 k-C*$4x3fe^SSr^J«i-5 * n * :7*y as-T^T** y / -/Ufe 
*T'fc?.r (3) *fc<4 (4) fe«g©^1f ffi|E®^ 0 

[00 15] 

(6) T1B-«5C (6) T*S*bS«3t©6**-&#i-5^i:Sr'l*«i:i-5 (1) ~ (5) 0^i*ixi»fclE«03tW 

-fm, (e) 

[0 0 16] 



[-ft 2] 




• 2 Q 

[0 0 17] 

5£«K Za21, Za22^ Z a 23, Z a 24 tt> fc^lfcScfc. tttt«&J»J«-r5jW^«-C*> 9 . M a 21, Ma 22, Ma 
23. Ma24. Ma 25, Ma 26 t4x B&S fctt«i»m©^ L"f±, 2offi^tHfc. 
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(6) 

Z>-m?>m-i*>-*m-to feS^fi, 2QT\ 2 Qk<WM K a 21, k a 22 d s 2 *fc»i 3 "Cfcairt, fll 

(7) Tie— /as; (2) -c*$H5 y /— /Wfrft-to. 

(2) 
[0 0 18] 



[ft 3] 




((m+2)/x) Z x+ 

[0019] 

■»*ttt««|07A'3*V«, ■»*fcfiWWHfc07'y-/m, fi4fcttig«|©7!;-;vt^-> 
•t&^fcfiMe&CD-^D^S, /MJ^If, *A4<:*-V/I<£. l»*fettj!lI*07^3*i'*/l'*=^S. 
. •>7/S > Sftifett»ljft07v';uS 1 f^ifcliifiroA/^^^/H, T5/g, Smx$./a % ✓wu* 

[0 0 2 0] 

(8) &&m& (7) kib$c©— j&ss (2) -<?&£im-*cv s—/wk-&vo-Q3bz>zkt:nwLfrz en ~ (6) 

(9) _hlE© (1) ~ (6) . (8) 0^i*^*»k:E*©3tflMR|Eft«ffk:, 6 0 0 ~ 7 0 Onm^SftcD u~ 

MHOS**] 
[0 0 2 1 ] 



[0 0 2 2] 
[0 0 2 3] 
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(7) 

(4) fc*S^T. Dye", Dye^ Dy<£*te*tl?tm&\^ ^ D^7i7^tt5S*ai^f, Dye", 

^n->r=>fe*, 7^a->7=yfes, t^yy-^fei, T-y-V^-fesn, **ry 

!7A£Jf, Fmfei*5#lf feixSo Dye", Dye^ Dye2kx'*$^5fe3SgS«Sr^-r5 J? n*7t7t 

L.T#£L<fi, W = ^n~>T = V-fe*, ^y/-/^!, 7^D->T-Vfe*, 4fctt&JR*U— h 

6**s*We>*b*. Dye", Dy e 12, Dye2k-C**JxSfe*»*Sr^-f 5 ^ o*7*T t UTJEfc»* L< f±, i^T- 

Lt\, Dye", Dyel2 x Dye2k^$^ 5 ^^ 5.^^-5 ^ Pt7^7(±^f^ ot t>P)— Ct> [5]- 
[0 0 2 4] 

Dye", Dyel2, Dy e 2k-?^ $ ftZ>$M&m*1&&.1rZ ^ n * 7 a- T&'sT- ^fe*©»&, TIB— #xC (3) T**$ 

(3) 
[0 0 2 5] 



[<fc4] 

- Za 1 - .. Za a . 

' \ / * 

Ra 1 — I^Ma^Ma^C^Ma^Ma^Ma^C^Ma^Ma^N-Ra 2 

na 1 ka 1 na 2 

Qy 

[0 0 2 6] 

-0-1/77^, tlv?>f« fn-/m, ^j^K-zm, ^^ai^H/jrif-wtBaiSixT^TtJ:^. 

Ra^tfRa 2 ^^.* , tK*M^, tftS fclJ*ffi|07^*;H L < fi^fUffc 1 ~ 2 0 , «*.ff % / 31 

3-^/V5l>7 , nf/K 2' — ^Ujfr^VvvK f^^v-^f^K 5 -^/Wt'drv^i^/U) , jf 
**fcfiilSlt*©T^=^aE (»* L< (i^*^2~2 0, t'nyw, T ]) /V) , 8&;£fcfiAfe&cOT y 

— b< fi^St$:6~2 0, tfiRfcf, 7^=^, 2-^nn7^=^, 4 f> ^71=^ 3-^^vV 

1-^-7^^) , ai^Sfcfi^fimo^xDas (jifSL<ii^sti~2 0, fl»Jx.ff, ey^/K ^ 
=/u-, 7y;K f7/y/K f?*Vy/K fyyy/K trnyj>y, e-<yvV, (o^-rix*»ir*u 

2 0©7;^I (Wttf. i-7"ntVP) , AP^yff («*tf, tgjg, Jy?i, 3 £3*, 

) , =hPS, Sfltl~2 0©7;U3*v'S (Mx.ff, > S=*r->, , ^fjfifc 6 ~ 2 6 ©7 y (#J 

;Ltf, , ^*ic0~2 0©~-xt3^g (Wjfcff. 2-fyvvV, , ^«^6~2 

0O7!)-^V« («*.tf. 7x/#V, l-t7h*-^ 2-t7^-» , K*ftl~2 0O7W5y» ( 
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(8) 

*t3, ftil©y ^S£li£ff$j5jc;LTt<£< . t U<f4«jfeai:ai4r«js6i-5i tt>T-#5>„ 

Mai-Ma?^, L< ttfcllifc, ^5vU*e&, y ^XBSfcO* ^SW^Ttt/^T&s. 

nalAtfna2f±#*&£|c:0 4fcttl ffJKttOtM. ka^O*^ 3 # 4 L 

<li0i^2JWf»t*fc!? 1 J:9»*U<(llX(12-e*5. k a*** 2 «±©B^ Ma 3 , Ma4f±|5) fCfcUfcoT 

10 0 2 7] 

-«5t (3) fCfel^T, Za 1 , Za2, R a l. Ra2. Mal-Ma^Sr^i-^, l^r^©**^** < MX\ 
(1) LTMSSL 11 , L a ir^^5:ti3T?#5 0 

[0 0 2 8] 

Dye", Dye* 2 * Dy e 2k-(?**n5fe*»S4r^J«i-5 9 a ^ 7*T&* n v-T^fe* TfE-&5C (4) T* 

(4) 
[0 0 2 9] 



[flss] 

...-Za 3 -... 

q 

0/ \ ^ - N 

Ra 3 -|^Ma^Ma 9 3-^Ma 10 -Ma^)=/ Za 4 

na 3 ka 2 

Qy 

[00 3 0] 

fy-^s, eB-A*. -fvK-rtu, ^^mvgi^^-csgsit^HT^Tfcj:^. i^mm^Wsfct^m. 

*m&&t>1r 0 Ra 3 fi7)c*ilT-, g&^fcttfclgjfeWTVi'df/i'S, g&£ it fi*lgi&© T A"{r = /wg, g&£fcf±«lg 
m©Ty-/V«, litfcliSW©^rnSI (W±#* U^fclfiRa^ Ra2fcHC) «5«,vT*U&» Ma 8 ~M 
allfi^-^aStC^^VS**^ (#* L^MfiMal~Ma7{C|^)D) . na3fi 0 4 fctt 1 5 0 k a 2fi 0 P> 3 * T? 

U #£L<tt0d»& 2 Qf4«ffir*rfl» fb-Ti-f U y tt«JHir©f ftfc^B^tftSr* 

i"o ■ 

ka2«S2«±©«r, JfalO. MallfilSlC-etll^o-Ct iV^c ftfcN -jRS; (4) CT> Z a 3, Za* x R a 3 N Ma8~Mall£ 

[0 0 3 1 ] 

Dyell, Dye^ DyefrT&Z HSfe^SSr^-TS * o ^7* T^^-^ y / -/l^ *©#-£% TIE— «S: (5) 

-*5£ (5) 
[0 0 3 2] 
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(9) 

Ut6] • 





Ma^ Za 6 



s 



Q, 



[0 0 3 3] 

^^vSSr^^f («±$f^ L^^Jf±M a l-Ma 7 tC(Hi:) 0 ka3^0^^3^T-OS^:^^^L. L < I* 0 2 CO 

**5, (5) ^T, Za5, Za^ Mal2^ Ma 14^«^i-^i / N^^o^^^ a <^ T ^^ (l) (o& mm 

[0 0 3 4] 

Za 1 , Za2Rma 3 kLX&mmm3^2 5(D**-y-y-/ls& («;ttf, 2-3~^^^^-^^/y/K 2-3-^ 
/W^-^1^^y/K 2-3, 4-^^/^^y\) /K 2-3~^^/l^<V^^^i^^y;K 2 - 3 -:x^vw< y/ 
^t^y/K 2-3-^/^^^/^v>^^^>/y/i. v 2-3-^^7j>^u tV^V^/^^i^>/y/K 2-3- 
^^/^^^/V-<>'>/^-^i^>/y^ % 2-3-^ KVxf/u^y^t/y/K 2-3-^yP^^Wv-<v^ 
^^f-^y^, 2-3-^^/1—^-^^ h^-y-;/}/,^ 2-3-^^/v-a~^-^ h^-^f-y^y/K 2-3-* 
/^^n tV^-)3-^^ h^^f-^y/K 2-3-*/^^u fc°/^-/3-^77 h^-^-y-y^y^, 2-3- (3-^y 
h^v-znfvv) -O-y^^^/y/K 2-3, 5-^f;Wy/t^rt/y;K 2 -6-^Dn-3-^;^y 
y^^f-y-^y/K 2-5-:/n^-3-^^l^:/y;d-^1^y/K 2-3-xf;v-5-^^>mf/ 
y/K 2 - 5 - 7 x - 3 - ^ /b* ^ p t>-<y /^-^rt / y 2-5- ( 4 ^ 7 m =l/U) ~3-*/W-fc 
/f/Wy/t^t/y;K 2-3-^^/1—5, 6-^f;i/f^ymt/!l^) ,Mt3-2 5^ 
T^-/i^ 2-3-^f;i/f7/y/K 2~3-xf;^7/y;K 2 - 3 -X/U^u tVl^r^ y A- 

, 2-3-*/Wl^^/^T>/y^ N 2-3, 4-^f;Vf7yy;K 2-3, 4, 4 - h y / ^~^T9 V /K 

2- 3-^^^drv-^^/^T>/y/K 2-3-^f;^y)/f 7^ H/K 2-3-xfy^y/f 7 /y ;K 2 - 

3- yf;Wy/f7/y;K 2 - 3 -7;v*7 u tVwo-^ry V /K 2 - 3 -^/t^T/^/u^y^T^y /u 
, 2-3-^f;v-^-t7hf7yy/K 2-3-^;^yDt>- 7 -t7hf7/y;K 2-3- (1-^7 

h^fv-^/v) -O^^^T^/y/K 2-3, 5-v^^^^^^^T^y/K 2-6-^DD-3-^f ; ^yyf 
^^^K 2-6-3- K-3-xf^y/f 7 /y ;K 2 — 5 -^n^- 3 — ^ f;^y^f7/i| /i^ 2 -3 
-xf;U-5-^^r^y/f7^y/K 2 - 5 - 7xx/l,- 3 - ^/^/d fcV^y/f 7 / |j ;^ 2-5- ( 

4- 7"n^7x^l/) - 3 - ^;^y^;l/^y 7^ y /K 2-3-^^^/1—5, 6 -v?> 
^y/^^^ff ^tt§) , j^*fc3-2 5^^^^;/-/^ (#ij;ifc£ s 2-1, 3-v^cfvl-f ^*Vy,v x 2- 
1, 3-^fM^/y;K 2- 1 -^^/l^<vy^ ^^Vy/K 2-1, 3, 4 - h V ^ ?V V ;U S 
2-1, S-^xf/^y^^^y^ 2-1, 3, 5 - h y ^f;^y/^ ^/y;K 2-6-?uu-\ 

, 3-^f;^y/^^/y 
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(10) 

/K 2-5,6-^dd-i, 3-^if;^^5^!);K 2 -l, 3-^yv*7"otVw-5-y7/- 

e-^nn^yvs^vyyu&^iHffea-tS) , mm&i o~3 oo>fyK^^ (#J;if4\ 3. 3--^y^ 
A-r^Ku-^y) , **»9~2 50*yyv# («*.f4\ 2 - 1 -^^if; !) /K '2 - 1 -if ; y /K 2 
-l-^f;V6-^DD^;i);K 2 -l, 3-^;^/ y/u, 2 - l 6 -^f/i^;*-*/ y ;K 2 
- 1 -^/l^r/n fcVu3r/ y/u, 4-l-^f;V#yi|;K 4 - 1 -X.;\,7t^*J-;\s* J ]) A- % A — - 
*oo*/J^K 4-1, 4-l->f/v-6-^f/vm;y;K 4-1-*/P*7-d 

ftir#*ife>*i,5) . «~2 5©fy-^ 2-ey ^jutta»mtr htn) Kwm-fhfr. $ 
b\zm^r^]) ^m, **-y-sv^m, -^u-r^v^m. x/^^yyt, 9-^7 v—mh. ^y/f^y/-^ 

a-«, t°y ^ ^yg^iifs; tas-cts. ^ibf4«&£*vctj5K , e&st lt»j u< ttWitfT^^/u* 

(fl*.tf>?vi\ ^ntVv) , Atiyye (Miff, 4£§!S, JUR. 3*^, ^-yji) . =hnl, TA-a 

^v-S (Mitf, ^ ^3f-» , 7-y-/VS (0tJ*.f4\ , ^xnilS (^J^tf2-t"y i^/K 3-fc* 

y-^/K l-tfoy/K 2-^=,w) , ry-mfi <«*.tf, , rw^/s (M;ttfxWA< 

^V^;U7?y) . aAv^^/v* (#Jx.f4*N, N-S^^vK&A^*-, A-) , ^m>7^ 

, 'O/?^!, tfy^v*, fn-^f, -fyK-Afll, ^ ^-^oiVSI^s^tf 5,^5, 
[00 3 5] 

Za4 x Z a 5, ZaSte&*mVkm*Ml&i-Z(D\Z&m?m*m$:mtll,. James H s The Theory of the Photographic 
Process. ^^^^ 1 9 7 7^ ^ 1 9 8 W\Z X <9 JtSS^So Aflc«jfcf±. fy^-S-ty, 

tf^y^v-a, 5-^y, ^^/yy- 5 -ty, t^yh^y, 2Sfcii4-ftt^yf^y, 2 -- r 
5/^t/y^y-4-ty, y-5-jri/^ 2-*?***?^!) v-2, -/yn- 

p-^^ ^-^- 7zt ^_ 3 _^- v 3 , > ,_ 3 lt [-^p^ -fyKyy-2-*y 

, 2-**y^>- : ?Vy 5, 7-v : ^-^y-6, 7--^t Knf7^n [3,2-a] 

ysv^ 3, 4-ytKB-ry*yyy-4-ty > 1, 3 -v s ^-^-y->-4, e-^tf-v wtt. >a-k^a 
gfcfcif) . /Vvt'y-M, 2 -ft^^t'y- A'K, ^?yy-2, 4-^v, ^y^yyy-2-^ t °y 

K[l,2-a]tlS-yy-l, 3 fc^i/n [i, 5-b) ^i/n^, fy/afy Ky, 3 -^>7^f 
yf=;u-3-7x=/U7-Dt't-hy;K 54/£»46MOj^^ ^=*1rV- l , 3-y^y, -iy*y 

-1, 3-i?*^ s -Y^v-i, 3-^v) fcjfe&swsajfcWfeix, »^L<f4, ^y-^-s-ty, /</n>- 

2-f^Wt'7-^ 1, 3-i^MrV-4. G-^a^-?**. 
[00 3 61 

v-T^Vfe*. * D-y7=y^fc±0!^yy-^(DMMi UTIt, F.M.Harmer^ Heterocyclic Compo 
unds— Cyanine Dyes and Related Compounds. John 
& 

Wiley 
& 

Sons, New York, London, 1964#T'J(-IB«© fc ©^(f fetb-5 0 
[ 0 0 3 7 J 
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(11) 

) , TD-l-yl (Mt6~2 6, mx.^y^~^>, -fy=3-V>l/) . 7^=UVS (^|t2-2 0, 0iJx.tf 

^o^i/y) , 7M=yuyS (^SiSSc2~2 0, ^j*.^^ u>\ ^e=M x -co-n(ri 

01)-/-CO-O-, -S0 2 -N(R 102 )-, -S0 2 -O-, -N(Rl°3 )-CO-N(Rl04)-, - S 0 2 -, -SO-. -S- % -0-, -CO-, -N(R 105 K ^ 
!) fjx.lie-^nn-i, 3, 5-^/7-^-2, k*y$i^-2, 4 

-^/I'S) £ l^tcl±*tl&L±m&&ttxm&£KZ$im&.0&.±l 0 OUT. #£L<ti:l«_h20£tT© 
JttSSSr*-!-. ±|E, R 1Q 1, Rl02 s R 103 n R 1(W R 105 {4 ^ &a%h±K > «JfcSfctt*«ifc©TA'** 

52o0^nt7t7f5-eio«±SS(@#fiLTt>Tt)J;< 1 (#*L<«2o) LTSS^f-iS LT 

L«, l^iLT, =S-^*F*U<tt2oOT/UdrU'>-S (»SL<(1, ^UV) LTS^M Lfc ©-<?*> 

[0 0 3 8] 

— #5£ (1) fc*S0^Tnf±O£A±l 0 6tT©»»Sr*U » 4 L < tt 0~ 5 ©ggcT-&> 9 . JEfcfr* L< fiO~3 
©SE*-<?*>9, 4#lc»*L<liO~2©if-Cfc5, 
[0 0 3 9] 

(1) l-JB^TkfiOW±^OnjWTtDi-^T©S^^*-r, Mtll ±Bn#2CI», k»±0, 1, 2© 
3 0©fflRSr*U Dy G 2kiJj:tJ?L2k ( i^^tL3fiSr(CD y e20^ D y e 21, Dye22<oy a*7*T*iJ:Ol20, L21, L22©jg 

[0 0 4 0] 

*sj:v (3) ~ (5) fc*s^TQT»*$*bS-f^-^ri, *ttife*^©ttfc«i:T, ®J *>*mi-®&t . 
, ^ ? a -tru-y ^^A-r^-^, a — K-y^-i'^^&i'ro^^A-r^^as^f feft-So — *\ Qt l 

[004 1] 

4^TV^-yA-f ;*-;/©<£-(?*)#{;:#* L< fi, #M2000-52658-g-^««O— ^S; (1-4) Xm£*lZ4,4 

i 

-iffy ask 3. 

[0 0 4 2] 

h<9. SE^»*U<tt, -7-7^ U-Vv ; ^^^^tt:©J:5^24fcH3ffi<D^-ai*'l'^>T'foSo 2tfcll3i 
[0 0 4 3] 
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(12) 

-jfes (6) 

[0 0 4 4] 
[ft 7] 



e e 



o 



• 2 Q 

[004 5] 

af» Za 21 , Za 22 , Za 23 , Z a 2 4»i, fc*i&Srfc % iWfettSrJKjS-fiJU^W-e*. 5 , Za«l, Z a 22^ Za 

23, Za24 (4x Htj^co-J&S (5) <OZ a 5, Za6tfRW UfcW*»*JW|c«i UT*Wfe*t«. Sfc, #S U^«fc* 

Ma21 N Ma 22 , Ma 23 , M a 2^ Ma 25, M a 26 (4> &*miL\Z. g^fcttMegKO^ fyltfc 5 . Ma21 
s Ma 22 , Ma 23 , Ma 24 , M a 25 , m a 26 fcfci!ff^<0— flfcxt (3) OM a 1~M a 7 -Ctft§§ Lfc © t If^T-feS,, 

L 11 ^ 2o©^t t fc»Cw*®^Sr^U^:^2ffiro^*-e*>!9 s itfr&co— j&S (1) ©L 11 , L 2k T'tft§S 
LtLhOZMfrMk L-T*»-f«r #S U^MtPfcT?**. Ka21. Ka22fi % 0^3 

Ka21 N Ka22^ 2 *fcf±3-efc5t#, «gc#£1-5Ma 21, Ma22, Ma 25, M a26 f± , pi) H&o TV^ 

Qfi, H^Sr+ft-f-S— moWiJ Xis^ik-t: fcSWi, 2QT% 2fficogg-f Q|±, — (1) 05 

[0 04 6] 

(2) ©R", r 12 , r 13 , R 14 f±^tu^?S3£^7K*®^. m.m^tii-tmm.m<oT/u^/um. sm^tc^mm 

Jftory-A-I, *3J:O f {Slfe*fcfi«Sg|<0--'rnS|S<D^-rtLd^*-t-. R 11 . R 12 , R 13 , R^-c^ttS 
|j:ftfft©7;^;i'St Ltli, M»*l~2 0<D7^/vl (09x.tf, ;**vi\ ^?vK f/K r/fvK i- 

r". r 12 , r 13 , Ri4^^^ T/^^mzmi-igrfr^ii^ ztib&siwzmm Lxmmm (w^b^b^k v 

) Htdtmmm (fiajx-tft^y vvK ^n-^r^, ^r/Why/u&f) fr»J*UTV^Tt>J:V\ R 11 , R 12 , R 13 , Rl4r* 
*^H57;^SiLT»SL<ll ^iRifc 1 ~ 8 to, it7;w+;HS fcttSMKTVu^Stfifc 9 , *t>#3= L 
<tti8**l~5©«[tt (fi««*fctt^tt*4)t) T/u^r/uS, R n i:R 12 *JJ:U!Rl3 iR 14^^nie-g-LTSSr5i 

[0 0 4 7] 

-fiSS (2) COR 11 . R 12 , R 13 , R 14 T*$tv2)«^fcHMemcOTy-/VSi: LTfi, ^**6~ 2 0OT y - 
(#J;Lfi, i5ifff>^5 o Rll, Rl2, R 13 s Rl4-C^$tT,5T y-ZVSi LT»^ L< tt. 

^^ic 6 ~ i o cor y — j^mxh £ 
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(13) 

[0 0 4 8] 

t° y ^^s, f ^ y h y r e n y -f^/!i h y r ✓ y a-s, 7 ? -jvm. 

[004 9] 

-«5fc (2) ©R 11 , R 12 , RlS, R 14 T*«$n^«^fc«*l»m©T^^/vS, t^fettilftiDJ!;-;^ 
[0 0 5 0] 

ST*7F&tlZ>m&mt LTIi, ^ftl-aOOT/V^I (09x.fi\ *77K ^5vK yntVK ^/^^v'^^ 

s m^me ~~ 2 o<D7 v -si-*-* (0iix.fi, 71;^ t7h^-» , ^foii (0ijxJ4\ e y t°y 
?vvk hryy^/u, ^y^5^/y^ ^y/f7/y/K ^y^t/!);K 
. Ky-i-^/K 2, 4-mw-;^p>'y-3-f;K 2. 4-^y^tyy^y-3 

-- f>K **5/W 5 K, 7*/WS K, K) . WfyW* (0Jx.fi. 7^, £**) , * 

^#*->^ ^*^:2~i oo7*3*y*;ufei/S (09xff, ^ H*->*/u#=/u, ^ i-^->*/ujK=/u) 
v-T/S, #*R2~1 0©T->A-« (Wx.fi. XirfvK hV^n^/v) , ^3tgcl~l 0©^/U/^-</v (0*xtf 
. #/W^E-</K ^/l^/W^^VK */U*y /A/U/^-fA") , 7 5/S, Mtl~2 0»il75 7l (M 
xfi, ^^75/, i>xf;i/75/ i tf^ (y ^/v-^/u-^^/Vjc^u) T5/\ N-ac^vU— N* -;*/i^rc*- 
^75 7) , ^./u^m. t Kn^r-y/vS, =FdI, ^if 1 ~ 1 0 ©7^^f;v^;v*-;i/7 ; / 1 (0Ux.fi, 
;^;l,*^U7?/) , ^ISl~10©*/W^/U7;7i (0Jx.fi, *;W^/V75 7, ^Vl^/W^-Y 

/kts/) , MlS^ioo^toi'l (#lxfi, ^v^/ufc^/K ^^^^^^-/u) s ggti-ioo 
^/V7^=;H (fclxfi, ^^y7/U7^;v) , *5J:t*&**0~ 1 0O7/i/77^Ai (Mxlf, x;i,7 7 t 

[0 0 5 1 ] 

(2) ©r 2 i, r 22 , R 3 mti?ixm±iC7kmmf; m&&ta*mmm<07ju*;vm^ mm^taimm^r 

/l^n^rv'S, Btfc£fcfi*8Btfe©Ty-/l'S, S^*7cf±««m<DTy-^^->S, BlflSfcttSftaiftCD^^n^ 

S, AD^y^, A/i^^v^S, tiifeii*t^©7/i/3^y*^^^, y7 7S, B&;fcfcfi«Sfi&© 

r->/u», mm^tcammmco^^y^yf^m. r^ys, iH7?7i, ckd^s, - bom. 

f fcliil^07;v^/^;v*=^7 ? Hlfe4fcfi«iem©*/w^^^T5 /I, B&$7if4*SB&<D 

*fcf4*«*0^^7r J t'C/i'*©v^i"ix*»Sr*i-. R 2 *, R22 x r3^ lt»4 L< f4, tKSIIS^, «&*fcf44>iBm 
£D£**§5:i ~2 OfOT/i^/wg. B&£fcfl*eife©^3liSi:2~2 OC^foSi, Blfc*fcfi&fB&fl9£e£igci~ 
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(14) 

*>5„ R 21 , R 22 . R3ttM»r»mS^*LT'b&<, StftSi LTfiftriRcDStfeS^SdS^tf P,tu5 0 
[0 0 5 2] 

— (2) tf>mteO«±wSg:£r3eU £?;£L<f20~5 (0«±5«T) coitffct), £ L< fio~ 

3 <Dg$refc 9 . L< fi0~2<DggrC'ifc-5 o 

[ 0 0 5 3 J 

(2) izm^X. ±Bmi5 2K±©<H, «§C<DR3f4P] tS4ot t> «t < . *;h,«T4tt£fc**H«-X 
[0 0 5 4] 

— «A (2) ^*5^TZ x+ tt^l'^->-Sr^L, xttlJ£A±<Ofiifc£S-t-<, 

ytLTfff Kit IM^T^^A-Y^Tfe?), H^»*L<f4, WM2000-52658*4fc*©-«5S; (1-4 
) T**£H34, 4 

-t'fyyn^Ai^ty^ct 4*2002 - 59652-g-^« £ £ *XT I * 5 4, 4 

-^fy^i/A^tyt&s. — «sc (2) tcfci^xxtti £fcfi2#$f£ 
[0 0 5 5 j 

[00 5 6] 

fitTlc, (l) . *fctt-«5*; (2) *sitJ« (6) ■e***v5-fk^*©#*Li%A#:«^H , 53js 

[0 0 5 7] 
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(16) 

Ut9) . 





[0 0 6 2] 





[0 0 6 3] 
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(23) 
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[0 0 6 7] 




[0 0 6 9] 
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(26) 

Ut2 0) . 

(34) 
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(27) 



[0 0 7 0], 



-22069 (5)43-3504*, 15)52-38056*, ID5 4 - 3 8 1 2 9f-, (5)55-10059*, ID 
58-35544 *, «pMBg4 9-9 9 6 2 0f, 1515 2-9 2 7 1 6*, 15159-16834*, (5163-316 
8 5 3*. [5)6 4-4 0 8 2 7 *#<&#, fetffc£ffl4Mf j& 1 1 3 3 9 8 6*. *S#f|Plit 3 2 4 7 1 2 7*. R 
4 0 4 2 3 9 7*. (514 1 8 1 2 2 5*. (51 5 2 1 3 9 5 6*, (51 5 2 6 0 1 7 9 **9§JOTF«r#JRi-5 Z k &X*£ 
5o 

— (3) - (5) "C*Six5fe*ttaR^§B»0 2/0 8 0 1 6 1*, 4$M 6 3-2 0 9 9 9 5*, *5HM!¥2 
-6 2 2 7 9#^^04*f^Xitt^^:lE*ofc(^*sfflv^^i^55c 
[0 0 7 1 ] 

*3BW<D— (2) T?*S*b5fe*fb^4feo^/Sf±^^ 
[0 0 7 2] 



Mb 2 i] 




1-1 



[0 0 7 3] 

I-fc 2 2] 



o 



Q 




O 



zP R c H P P 

o o o o 



1-1 



2-1 



[0 0 7 4] 
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(28) 

Ht2 3] .. 




[00 75) 

[00 7 6] 
[{fc2 4] 




[0 0 7 7] 
[0 0 7 8] 

»***bfcff*l. 2±0. 2mm08fl4B8ttiSJ:fc 1 1MB-** (2) T^SiXSfe^b^^tfSE^g 
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(29) 

I 0 0 7 9 J 

* (I)*h7??tfyf0. 6~0. 9 umOZfUif/X'—zfiWfoZfrlt.&Z 0. 6 + 0. lmm(Dl|^ni^ 
[ 0 0 8 0 J 

(2) y^tfyfO. 6~0. 9 /» mO^I^l/— :7#»j*$;h.fcff£ 0. 6 + 0. lmmOi^RfttKfift 

R**t*tRi:IPICJ»*toaWJicP3*«fitSH6«i:Sr, IMUi;JSrt«£*.3 J: SK&ftS*!.. J9£i. 2±0. 2mm 
£fc*±fc*j*£^fc*«#3B*M(Kfc. fc*s» ±IBDVD-R®3tfllf#IE«k«EflcK:*iV^T»±» 3tSltJl©±fctt3EK«« 

[0 0 8 1] 

■cia, u=7* ; jKy h ; *°y fif-fr*** y u- hfwr? y/v#jg ; # vmttr-/K mtx 

o 

[0 0 8 2] 

^^u->- • *Hy f^T/l'a- A\ N-^fD-;v7^!);v/5K, y-^Uls 

[0 0 8 3] 

VZ^tizX >9froT<b J:V\, 7^*01 — h LTtt, 7^ y;H«D^yx7f;K -^i^f/K h)/x^ 
[0 0 8 4] 
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(30) 

Ttt, #M¥3-2 2 4 7 9 3 #4**fcJE*©-«5S;(III) , (IV) fcL<fi (V) T**$;h,5-&JgSi#, S*Y V* 
= *JM*L TS = ^Ai&^>#P^Jp2-3 0 0 2 8 7 t^«ffl¥ 2 - 3 0 0 2 8 8*4«l:/TS*lT^5=hDy 
■ffc-g-^. 0-15186 1 & y £n\z^£ih,T\ / ^JCWffi&frt£ i?&mtfZZ k&TZ Z> a 

[0 0 8 5] 

V, S^n^-fr/i^ ^ f ;W y h y/«e i'«>r h y ; d;v^ ^ y ; i, 2 - v** n/Wa^ >>■ n a 

77V, s^/Hn— ^^D-^^ifO^i— ; ^^/-/K n-T'D^V— /K -f V /a^y — /K n -:/ 
^7— /V, ^T-fe h /W£¥<DT/l'=i—jl> ; 2, 2, 3, 3-f h77DD7'u/V-;U4i'©77i^ 

[0 0 8 6] 

. xvmt \:=. yfy, jk y »t t--/p • jk y mm v->\<&m&ftm<r> t'-^mm ; # y r * y ma* y 
mm. 7i/-/p-^7A^t KW^w^^^t^^^^^^co-^iig^^^sr^ff 

5omm (fC*Jfc) o*fflfc*>5. $P£L<»±o. i~5fg* («fiJt) ©tfifflteifcs. roj:5iatiS$^5 
a*fflt©fe**ftH:-«fc 0 . 0 1-1 0W&%<D&®\zh<9^ jjf* L<li0. 1 ~5Kfi%05«BHtCfcS„ 
[0 0 8 7] 

~5 0 0 nm<E>tefflte*>?> , £f£ U< fi5 0 — 3 0 0 nm<D®H}Cfc5 0 
[0 0 8 8] 

*ttt*Kttw— !f-3tfcSM-5R*t**JiB5V^KTpfc*), LTI4. Mg, Se, Y, Ti, Zr, Hf, V 

, Nb, Ta, C r , Mo,W, Mn, Re, F e , Co, Ni, R u , Rh, Pd, Ir, Pt, Cu, Ag, A 
u, Zn, Cd, Al, Ga, In, Si, Ge, Te, Pb, Po, Sn, B i ?£ Z<D&m&Xf¥&m*>Z^tt;X 
yvu^jBSrJjtWSrtiS-CfrS. :Hfe0 5*.T?ff*U^Of4, Cr, Ni, Pt, Cu, Ag, Au, A I *S 

f±-f tv/iz-T >-i/-T-5 ritit) fEUUi© -hK^-rs r t ^t*# sttJf w^mii-jtsfctt: i 0-300 

nmOllfcfe!), £?£L<fi5 0-2 0 0 nm©ilt*jb5„ 
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(31) 

[-00 8 91 

IWfc LTtt, SiO, S i 02 , Mg F2 , S n02 , S i 3 N4 ft ¥<D WmUK. «mgtt»JB, fl&9 

*btt*MS, UVSHfctt»jnH»0«aMMt«ri|fc»f5it4«-C*5 # fc£*tf^^^y*©J?tB;bni-e»e, 
*Wcl 7 ^ /uaS: «|| £ SltS ±Jk I// * tc t±S& ± 7 $ * - b -f -5 d £ J; 9 flj&fc-f 5 i «t V 1 5 . *> 5 ^ tt 

iiST?#5. UVfftttlBloJI^Ktt, ^©S*tL< tt*34:«3fflfc»*UTS6#«SrfltKufc©*,i©a*a 

jtai. iMt:Wit*i. uv»iRfflvo#asaipjM*awfcrti:c.TaMipuTt>j:ir\ «sewSi*fi-^{cfao. i~i 

OO^mOttHfcfcS. EU:©ie»;:J:9 x »g±fc|B»*, XtfKltJi, * LTjSrBte J: 0fiHM*»tfcflMKfr 
S:^S8i-5r ±IB©J:3fcLTZifc©»Ji#$rft5Mu r*i<<b£:. «■* OGM^Aflj: ft 5 i 5 lc« 

[0 0 9 0] 

i***fcf4^a*K:TIilteS*4*sfe, S«ffl!)^^^#:u-1f-3tft^cO|E^(DU-if-^^HStti-5 0 -© 

©aE»sr#or»^$ix5) -r-5*\ *«#i*«9£ji*-r5. fes^ttiE&stc^fe, £&vtm<omtmz. 9 mm 

m^mk-tZ Z.k\Z£9 mm&mmZivZ h^TL bfrZ> e f&m^tt LTtt v CD-R®a:LT7 7 0~7 9 0 nm» DVD 
-RitU600nm~7 00nm (iff L< (i6 2 0-6 8 0 nm, M^»*L<f±, 6 3 0~6 6 0 nm) <£>® 

[IBffiffl i ] 

[00 9 1) 

its® o) 

Wt-g-tt (1-0 ) 

l,4-V^n-.^r-y-^^-V(22.43g, 0. 2mol) t a V^(41. 62g, 0. 4mol) frftfekftg* (85ml) gfij£|£(7. 
Oral, 0.12mol)S:iPir*»«t>r»#Ufc. SfS^it^-fs fc#^?**6©fSfcaq>rai Ufc©T-r H*«59J L, L 

LT-ffc64fe 1 -I©**6*Sa8. 8 g mmiS. 5 *) £»fc 0 
[6*5$ MfrS-fc (3- 1 1) ) ©£•/£] 

mikmrnaomi) i:-7q j^g. 2 g , 0. osmoi) tsfissKo. smi) tap*., ufttfs ^m.Pt^m^±\zmm 

$-frfc&, 7jC^^-C^*PLft^^4-^^P->^n^^-^y >(6.31g, 0. 05mol) £rt$>o < ►) t jjgT Lfc„ TktSf-CflM^ 
7A®?K^#:cDMfeSfB9.0g(llK*85. 1 «)Sr#fc„ K7AKSI^ft:(4. 25g, 0. 02mol) tN, N 

-1, 3--<V^ ^^>--l--f /P-5--f y f>y7- y >^4tK«(5. 70g, O. 02mol) 
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(32) 

/-r/\<-(5Qul)\zmM£i£. h y if/UT? V(3.04g, 0.03mol)^AOxT^fi.T-m#^«cttfci: 
ftWHlUfcO-e, mSriSUU ^^/-/U-C^UTft^tl (3-1) tCffiai-5S*fe*Sil|5.61g(iR*76.3«)Sr# 
« fc 0 r.*C0^fe^f B (4. 40g. 12. Ommol) t ±fE-§-J*^J»C* Ltcit&tfo (1-1) (1. 71g, 6. Ommol) £ v? > fM^A/ $ 
K (20ml) MJ^A'TSS'U.Kg. 18miol)Sr»TL-C50 , Ct?4B*|Hiai#Ufc©^» SiSiSffifcSRS** 

- fflP^^-caaiUfCo ttttJL^^Stt->y A^7A^ o-v h^77^- ( n u * $ ^ / * $ J — 

/V=6/l) »C«fct>»SSU ft-fr* (3 -II) fcffi£-f5#6»*2.0g(JR*39.5W*»fc o 

[feSHk-g-ife©^] 

•£-#5 (3) <D&fe|£*0. 95g(Ifc^48. 3%)£#fc„ 
[00 9 2] 



Hk2 5] 




[0 0 9 3] 

1H NMR(DMS0 - d6) : 0. 84 (t, 6H), 1.20(m, 10H), 1.62(m, 8H), 1. 96—2. 14(m, 12H), 7.11(m, 4H), 7.24(d, 2H) 
, 7.34-7. 77 (m, 18H), 7. 90 (d, 2H), 9. 00 (d, 4H), 9.65(d, 4H),10. 71 (s, 2H) 

immm'2 ] 

[00 94] 

tt&m (1) . (13) zfcitf (1 4) (D&ffc 
£;8^-C£'fi££:frl/\ *3f— A (3) (Di/Asji f jvfj y J>.$ n b 7 j — Sr^V^fciftSSli J; (9 „ •ft-g-^ (1) © 

fe*T=*^»d«ai-5^-6-«jt<k'fr» (13) s^mk-fr* (14) <D&mT~*is\zi®^-$-z>ik^®*ttm^tzL 

„ »e>H/t«-fe*7' = *>'fctBai-5'fk'&l6f4^*-A (4) fc*SoT*f-«Hk«:fTt\ "(k^fe ( 
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(33) 

i) » tt&m (13) t&axMcitm tu) 

VcSm (1) <D\W NMR(DMSO - d6) : 1. 40(s. 4H), 1. 54(s, 8H), 1. 83(s, 8H), 1. 98(s, 8H), 7. 09~7. 79(m, 24H), 7. 92(s, 2 
* H),9. 00(s, 4H),9. 69(s, 4H) . 

(13) ©1H NMR (DMSO- d6) : 1. 41 (s, 4H); 1. 53(s, 8H), 1. 82(s, 8H) , 1. 98(s, 24H) , 7. 13(t, 8H), 7. 27 (d, 4H) , 7 
. 38~7. 79 (m, 40H) ,7.91 (s. 4H) , 9. 01 (d, 8H) , 9. 67 (d, 8H) , 10. 74 (s, 4H) 

\%m.m 3 j 

[0 0 9 5] 

Vc&m (2) 

^f-y^o^fc^tt, unim tmm^xwL-^m (2) s~a-/&Lfc 0 

1H NMR(DMS0 - d6) : 0. 91 (d, 6H), 1.20(q, 4H), 1.47(s, 2H), 1.65(m, 8H), 2. 01 (m, 12H), 7. 10(q, 4H), 7.28( 
d, 2H), 7. 39—7. 86 (m, 18H), 7.89(s, 2H), 9. 01 (d, 4H) , 9.67(d, 4H),10. 71 (s, 2H) 

[0 0 9 6] 

(4) <D&& 

^JS0iJ 1 i l^tHfc LXit&Vl (4) £-8-j&Lfc 0 
1H NMR(DMS0-d6) : 0. 81(t, 12H), 0.90(d, 8H), 1.21(t, 2H), 1.41(s, 4H), 1.61(t, 4H), 1.72(d, 2H) , 1.97( 
s, 8H), 2. 18 (d, 4H), 7. 12 (q, 4H), 7.24(d, 2H), 7. 38~7. 78 (m, 18H),7.90(s, 2H) , 9.01(d, 4H), 9.68(d, 4H), 
10. 71 (s, 2H) 

immm 5 1 

[0 0 9 7] 

VC^m (5) <D^& 

MMfflUzjjkLtcfc&yo (3) <D-&f&mz£;\,^X, 4-^/u*y? n—^f-y >§rffi^5#t? 9 (;3, 3, 5- y y 5^ 

1H NMR (DMSO - d6) : 0. 89 (t, 12H). 0.97(s, 6H) ( 1. 19(t, 2H), 1.40(m, 4H), 1.89~1.98(m, 16H), 7.11(m, 4H) 
, 7.26(d, 2H), 7.40(d. 2H), 7.49(m, 6H), 7.60(t, 4H) , 7. 70 (m, 6H),7.90(s, 2H), 9. 00 (s, 4H), 9. 67 (s, 4H), 
10. 72 (s, 2H) 

immm e ] 

[0 0 9 8] 

\Y&m (6) <D-£$L 

y^m^^u^t. mmmi tmrnz^x^® (6) ^-g-^ufco 

1H NMR (DMSO- d6) : 0.95 (t, 6H), 1.53(s, 6H). 1. 81 <t. 4H), 1.99(s, 8H), 7.11(q, 4H), 7.26(d, 2H), 7. 39~ 
7. 77 (m, 18H), 7.89(s, 2H), 9.00(d. 4H), 9. 67 (d, 4H), 10.69(s, 2H) 

mmm 7 \ 

[0 0 9 9] 

2-7* /^^m^tL^\±, mmmi tmrn^Lxit-tm (7) *&i&i,tc 0 

1H NMR (DMSO - d6) : 1. 10 (s, 18H), 1.51(s, 6H), 1.98(s, 8H), 7.14(q, 4H), 7.28(d, 2H), 7. 38~7. 78 (m, 18H) 
, 7.90(s, 2H), 9.01(d, 4H), 9. 79 (d, 4H), 10. 71 (s, 2H) 



immms) 

[0 10 0] 
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(34) 

it^m (8) ©-frfig 

Mfe&ll i^Ltcit^^) (3) <D-£i&mcio\,^x. 4-^J-;U~s? a^-y-; VS-fflVS^ib 9 f;i2 - y 5vv - 3 - 
• l^yVSrJBufcfiJW'Mi. ItJfcftl 1 £ LTfb&fc (8) Sr-g-j&Lfc. 

1H NMR (DMSO - d6) :0.90(m, 18H), 1.83(q, 4H) , 2.00(s, 8H), 2. 15 On, 2H), 7. ll(q, 4H), 7.26(d. 2H), 7.38- 
7. 75 (m. 18H), 7. 90 (s, 2H), 9. 01 (d, 4H), 9.68(d, 4H), 10. 70 (s, 2H) 

[0101] 

it-tm o) 

1H NMR (DMSO - d6) :0.85(t, 12H), 1.84(q, 8H), 2.00(s, 8H), 7. ll(q, 4H), 7.26(4 2H), 7.32-7. 78(m, 18H) 
, 7. 89 (s, 2H), 9.00(4 2H), 9.66(4 2H), 10. 70 (s, 2H) 

mmmi oi 

[0102] 

fls-fr* (10) <D-£f£ 

^MM 1 \Z7ik (3) ro-g-^fe{'*5l>T. 4-^^v->^n^dff-/>-$rffl^S#fc''?^2 y 

m^ltSkH-tt. MMMl tmmzL.xfc-&!&) (10) ■Sr-g'J&L.fc. 

1H NMR (DMSO- d6) : 0.90 (t,6H), 1.39(m, 4H), 1.45(s, 6H) , 1.77(m, 4H). 1.98(s, 8H), 7. 10(q, 4H), 7.27(4 
2H), 7.40~7.80(m, 18H) , 7.91(s, 2H), 9 05(d, 4H), 9.65(4 4H),10.72(s, 2H) 

immm 1 1 1 

[0103] 

(id <n-&m 

1H NMR (DMSO- d6) : 0.98 (m,8H), 1.28(t, 2H), 1. 50-1. 65 (m, 10H), 1. 96-2. 0 8(m, 12H), 7. 1 1 (m, 4H) , 7.25( 
4 2H), 7.38— 7.73 (m, 18H), 7.90(s, 2H), 9.00(s, 4H), 9. 66 (s, 4H) ( 10.70(s, 2H) 

mmm 12] 

[0 10 4] 

fc-e-ft (12) (D&tft 

Sr. N, N 

-1,3 yf>^7n!j ^&»J££JB^5#;b9fc x N,N 

-1,5 — .^^v-i-w/u-7-^y7 f ^7'=y >nawwi^fc«^f4, lettm <ti^«{cLT-fk-a-fe (1 2) 

1H NMR (DMSO - d6) : 1. 41 (s, 4H) , 1. 58 (s, 8H) , 1. 82 (s, 8H) , 1. 99 (s, 8H) , 2. 17 (s, 6H) , 7. 24-7. 48 (m, 12H) , 7. 69-7. 99 ( 
m, 12H), 9. 00 (s, 4H), 9. 68(s, 4H), 10. 71 (s, 2H) 

mmm 1 3 ] 

[0 10 5] 

hJKfi, ^lS*^25mMi:^5«t 9 ^#^^£2, 2, 3, 3, - x h 5 7;vtD^D/V-/H;g 
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(0106] 

[kt&fc-&m (1) t^fy^-hK©^S] 
ffcSi Ufco fcJo, ifclfcfb&tt ( 1 ) »±#BB 2002-249674 ^'£m<P<D 1-94 ICfg^-f-So 

itmt^m (i) 

[0107] 
«k2 6] 




[0 10 8] 

^igBj^fctt^^j^t:^ (i) . o) ~ (i4) h*0*#*tt3rw«u nt>*ntmm*t>66 

[0 10 9] 
[|gl] 



*b-&#> 


n 


k 


( l ) 


2.24 


0.055 


<b<&%(3) 


2.23 


0.054 


ib&m (4) 


2.20 


0.040 


Yb^fei (5) 


2.20 


0.038 


Ybi^i (6) 


2.27 


0.040 


ib&m (7) 


2.22 


0.041 


item ( 8 ) 


2.24 


0.040 


ib&m (9) 


2.25 


0.047 


<b^ (i o) 


2.26 


0.051 


ih^m (in 


2.21 


0.035 


fbiMfc (l 2) 


2.21 


0.051 


<b£r405 (l 3) 


2.40 


0.056 


ib&m (i4) 


2.30 


0.050 


ttmt&® ( i ) 


2.08 


0.051 



[0 1 10] 

immm 1 4 ] 

[0111] 

fttiil&BlZX , tfV*-tf*-h®flZ*. ^/^(Df/U-y (i$i3 0nm, *I3 10nm, hy^t* 

y^O. 7 4nm) SrW1-3)¥£ 0 . 6 mm, 1 2 0 mmcDgtSK:/^ tfc, 

*$£WV>&mit&%) (6) 1. 25g£2, 2, 3, 3 -x h 7 7 A"* a -/H 0 0 m 1 UfcM* 

m&mmL, zcomttm*. vm^&v ±.^fo<D?'^-7mi>tfm±.\z-m.m^, &mm*itmi.tz 0 
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•Y^7^7SD6 4 0 *0#^>*^lltl*i) ^»^J<!: LTffl^TO. 6 mmJPW*' 5 1 1£ 9 

(Jttfc0!l l ) 

OMW^m (6) <Dft:b »? fCHfr^roit^-fll-g-^ (1) £ffl^fc£Wt-fd\ 1 4 HMS&^SreT^ £ 

(J£IS#J2) 

&m\^m (6) Wf-tt? «9 ^H>ixfi<DJ:b^k-g-#; (l) i T%tV<M\t%m (2) i£6 : 4t^)tt;^-e^ LTfflt , %fc 
£WM4, »fe0!ll 4 |f3#ft;£feT-x^;**£ffr&L*: 0 Ytm^m (2) lit l§2 00 2-2 4 9 6 7 

4f^«t© I -9 6^ffiai--5o 

DDU1 00 OJSiOtT/Vfymv'i^W-^ (^Vu*^ y ? KM* U-f-Stft=6 6 0 nm, BBP^=0 

. 6 0) srffl^r, him& (n. o 8Mb P S ) . 8<s& (8 8. 6 4M) , i omm mo. sm 

bps) T'8-16 ^p«-§-£rfEfii Ltc Q 
ffi/BLfcfB®;* h7f^lt S2fC^Lfc. lfl££lBft. 1 OflFi£flEftttlttS % 8^ig|Bftfi^V^ti<D^:#< 
2ffi«-CI2^?r=fTofc, 

twt.SK, i 2f^itso ! i 6igmm%T\ 3twi 4T(om-mmm%-*mmLtzbz?> s iM~ioMt 

[0 1 12] 
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[f£ 2] » 



©a £3,*^ ftp 


1 A 


OA 




OA 






A 

A 


D 


i 
* 
• 


V-/ 


n 


3Ttop 


1.55 


o ec 

L ^**^ 


• 
• 


1 OR 


O "7*5 

z./o 


4Ttop 1 


1.50 


2.92 


• 


Oil 

Z.1Z 


*j on 


nTtop 


1.55 


1.70 


• 


1 on 
1 .30 




Tmp 


0.65 










nTwt 




0.50 




n, Oft 


n cc 

O.oo 1 


nTIp 




1.40 


• 
■ 


r» *5ft 

0.60 


1 .40 


3-nTkJ 




-0.03 


• 


ft AC 

-0.05 


— 0,03 


3Tdtop 




-0.15 


• 


— U.Uo 


— n i *% 


4Tdtop 




n on 


• 




n oft 


nTdtop 




0.00 


• 

* 


0.00 


0.00 


5Ttop2 




| "015 


t 
t 


-0.05 


-0.20 


5TTpZ 




[ ~ a1 ° 


i 


-0.15 


1 -0.20 


5Tdlp2 




i o.oo 


t 
• 
* 


0.00 


0.00 


PO/Pm 




1.48 


* 

• 


1.58 


1.36 



Recording data 



J 



3T 



6T 



L 



< > oTtop > 



nTtop 



fBtt^h^vA write pulse 



1 











ECU 

^ Tmp 



Po 



nTtop ^ ^ nTtop < 



nTIp 



Write pulse 








1 




-J=^i 







. nTwt 



IB 



nTdtop 



(3-n)Tld 



nTdlp 



[0113] 

(*3) lE^ttWfifiife* 
[0114] 
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(38) 





4 






JKINtJE 


U 


; 8X 


BX 


i iox 




8X 


1 8X j 10X 




1 

8X i 


10X 




A 


i b 


c 


: d 


a : 


B 


: c i d 


a i b i 


c i 


o 












12 • 


29.0 


; 35.0 j 34.0 


7.9 ; 25,5 j 


29.5 i 






u 532 


; 51.8 


* 52.0 


« §a9 


50 ! 


491 


! 4M) ' 48.6 


44.S I 4«.5 : 


44.8 ■' 


44.4 




6.1 


! 6.2 


; 6.0 


i 72 


9.0 ! 


13.2 


; ito i 15.0 


8 ! 13,9 1 


6.8 : 


9.0 4 


i««M» 


__0.54 
80 


: 18 


i it 


.L.Q.J6.. 

i is 


94 ! 


.0-7.2. 
40 


i 32 ! 25 


..&5JL:__0.73_j_ 


P,7§4 
90 : 


.A7.U 

120 




50 


i 32 


i *a 


■ 25 


48 ; 


3P 


48 : 28 • 


28 I 


26 



[0 1 15] 

vcmcsm (2) 

[0 116] 
Ut2 7] 



immm i 5 j 

[0 1 17] 

6*ffrfrfc (6) ©ft*>9»CTIE*4K:ia«Ofe*fl:*4b7, 8, 9, 1 0. 1 5, 1 6, 1 7, 1 9, 2 1. 2 
[0 1 18] 



[*4] 



WWW- 




SUt* (%) 






mm 


201 




50.9 


7.2 


0.76 


(Htfe^Jl 4) 


202 




52.0 


8.2 


0.78 




203 




51.2 


8.1 


0.77 




204 




52.2 


7.9 


0.77 




205 


\K&m i o 


52.4 


8.1 


0.78 




206 


\\^m 1 5 


53.1 


7.8 


0.77 




207 


ik&Vo i 6 


52.1 


7.9 


0.76 




208 


w&m 1 7 


53.9 


8.4 


0.75 




209 


\\^m i 9 


52.8 


7.6 


0.76 




210 


2 1 


52.1 


6.8 


0.78 




211 


2 2 


51.6 


8.1 


0.78 




212 


ttmt&m i 


48.6 


15.0 


0.77 




213 


1, 2 


44.4 


9.0 


0.77 
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* (51) Int. Cl. 7 FI f-7^K(#^) 

C 0 9 B 23/00 L 
G 1 1 B 7/24 5 1 6 

<72)«0J# l*£ «- 

#^JI|*/hHjSrfT«»r2TB 12#lf f±?l7^ 

(72)|gPJ# 

(72)^PJ# j£E ss^ 

#*JM*/hffllR7!TBBr2TB 12f if *±*Jl7>f/uA*3^art 

(72)|gPJ§* ®J^j!£ M 

F $ — A (##) 2H111 EA03 EA12 EA22 EA25 EA33 FB42 

4C071 AA04 AA08 BB01 BB05 CC14 EE06 FF16 GG03 HH09 JJ06 

KK14 LL04 LL05 
4C072 MM20 

4H056 CA02 CA05 CB06 CC02 CE01 CE03 CE06 DD07 DDI 5 DDI 6 

DD29 FA06 

5D029 JA04 JB21 



